This paper analysis the results of a survey on qualitative and quantitative perceptions and expectations of past, current and future macroeconomic developments among a representative household panel (DNB Household Survey). Perceptions of economic growth and inflation show a large dispersion. For the median respondents, however, the quantitative perceptions were found to be quite accurate. There is some evidence that the concept of economic growth is a more abstract notion for the general public than inflation. The results on qualitative and quantitative perceptions of current inflation could be interpreted as the Dutch public having a high level of inflation aversion. Those who have declared themselves more knowledgeable are also more actively involved in dealing with financial issues. The empirical evidence seems to corroborate that individuals with higher self-assessed knowledge levels are better informed indeed and have more accurate quantitative perceptions of economic growth and inflation. The survey also provides further insights on the connection between perceptions of current and past economic developments on the one hand, and expectations of future developments on the other. At the individual level there is a strong and robust correlation between expected growth and inflation for the next year and the perceptions of the current situation (rule of thumb behavior). But short-term expectations are also influenced by the views individuals hold on longer-term developments. Moreover, the results confirm the observed persistence in annual macroeconomic growth and inflation figures. JEL Codes: D12, D84, E30 Key words: individual consumer perceptions and expectations, empirical knowledge of inflation and economic growth, rule of thumb behavior, DNB Household survey
Introduction

What do households actually know about macroeconomic indicators such as growth and inflation?
This is an interesting question in itself, as perceptions and expectations of private agents are generally important determinants of economic development and fluctuations. Yet, there are further reasons why, at present, we would like to know more about the economic literacy of households. Over the past decades households have increasingly accumulated private wealth, which was accompanied by an increased preference for participating in asset markets. This preference was fostered by financial institutions developing new and sometimes complex investment products in the form of stocks, bonds, real estate and savings accounts. Another challenge to households is made up by structural reforms, economic deregulation and market liberalization, issues fiercely debated currently in many European countries. A common element here is the subsequent shift of responsibilities and the power of decision from the public to the private domain. Private agents will have stronger incentives to decide on and to determine their own well-being than before. A number of recent and upcoming reforms stand out for the Dutch case: the liberalization of the energy market, the introduction of a new health care law and a new employer's tax-sponsored life cycle saving system, all requiring households to choose between alternative arrangements or suppliers. Under the life cycle saving system, households will have to decide whether or not they are going to save for early retirement and sabbatical or parental leave, and, if so, on the risk profile of their savings portfolio. This trend for greater decision freedom is also evident i n the pension system: workers participating in compulsory pension schemes will, to some extent, get a bigger say in their personal pension arrangements and decide themselves on postponing or advancing (early) retirement and the risk profile of their pension savings portfolio. More and more, households face complex choices that are likely to have an important impact on their budget and their well-being over a long horizon. In order to reap the fruits of more freedom, private agents must be adequately equipped to make well-informed choices. Recent research for the US shows that financial knowledge matters for household financial behavior (Hilgert and Hogarth, 2003; Kotlikoff and Bernheim, 2001; Lusardi and Mitchell, 2005) .
In the present study we focus on the macroeconomic literacy of Dutch households , using the panel of DNB Household Survey (DHS) as a laboratory. We measure the perceptions of economic growth and inflation held by households in qualitative as well as quantitative terms, and analyze how these perceptions vary with household characteristics. The la tter not only include "hard" information on gender, age, education, income and wealth, but also subjective self-assessments of the respondents' general economic and financial knowledge and expertise and degree of optimism. The contribution of this study is to record the main stylized facts for the Netherlands and thus open avenues for further research. It is partly motivated by the framework of behavioral decision theory. This framework recognizes that in practice decision processes deviate from the standard rational model (McFadden, 1999 (McFadden, , 2001 Ben-Akiva et al., 1999) . Information, attitudes, the mood of the decision maker, they all affect perceptions and beliefs, which together with preferences determine the outcome of the choice process. Here, macroeconomic perceptions are the focus of attention.
Section 2 discusses briefly the survey data used and the methodology underlying the survey.
Section 3 provides an overview of the respondents' qualitative and quantitative perceptions about economic growth and inflation. Section 4 takes a closer look at the personal characteristics relevant to analyzing the panel's perceptions of economic growth and inflation. These include self-assessments of general knowledge and financial expertise. Section 5 then reports how qualitative perceptions and the match between quantitative perceptions and actual developments vary with individual characteristics.
We also explore the link between perceptions of growth and inflation in recent years and expectations regarding their future development at the micro level. Section 6 concludes.
Data and survey methodology
The data used for our research have been collected through the DNB Household Survey (DHS;
formerly CentER Savings Survey). The DHS is based on an internet panel managed by CentERdata. Working with an internet-based panel has a number of advantages. Respondents fill in the questionnaires at a time that is convenient for them. Repeating the same survey with the same persons is possible . The respondents' anonymity is respected, which reduces the incentive to give socially desirable answers. Variations in responses between households cannot be caused by (unintended) differences in the way interviewers approach panel members. the questionnaire covered a broader class of variables, including also the change in unemployment, personal purchasing power, and personal consumer spending. Here, however, the focus is on economic growth and inflation. The questionnaire was presented to all members of the CentERpanel of 18 years and older. From the 2627 members who are part of the target group, 1865 members filled in the questionnaire, which boils down to a response rate of 71%. The high response rate reflects the internet-based design of the survey.
Qualitative and quantitative responses: a first impression
Panel members were first asked to provide their qualitative assessment of current economic growth and current inflation in the Netherlands. After all, households may have strong feelings about growth and inflation, without being able to provide precise quantitative estimates. Figure 1 shows that 6 out of 10 Dutch citizens judge current economic growth to be low or very low, while 3 out of 10 find it neither high nor low. Note that the latest figure of the annual growth rate of real gross domestic product (gdp) at the time the respondents filled out the questionnaires was 1.6% (4 th quarter of 2004).
This is higher than in 2003, but clearly less than the pace of economic growth during the 1990s.
As to inflation, 4 out of 10 respondents report that current inflation is high or very high, 35% that it is neither high nor low, and 15% that it is low or very low. For inflation measured by the consumer price index (cpi) , the latest figure at the time was 1.8%, which is clearly lower than the average inflation rate over the previous five years (2.6%), which makes the outcome somewhat puzzling.
Subsequently panel members were asked to provide their quantitative estimates of the average annual rate of economic growth and inflation in the Netherlands, not only for the most recent one-year period ("current economic growth" and "current inflation"), but also over the past 5 years, in the Economic growth Current inflation coming year, and in the coming 5 years. 2 While for the qualitative assessment the share of "don't know's" is less than 10% (see Figure 1) , when asked to quantify their perceptions and expectations 25% of the respondents state that they don't know. 3 This indeed confirms that a substantial part of the general public has difficulty in provid ing quantitative estimates of economic growth and inflation.
For those who did provide quantitative estimates the responses are summarized in Table 1 .
The median respondent perceives a 1% growth rate in the current year and a 2% annual growth rate over the past five years. The actual growth figures for real gdp are 1.6% and 1.2%, respectively.
Hence, if the past five years are the period of reference households overestimate average economic growth, while they underestimate growth for the most recent one-year period. However, note that while the discrepancies between the perceptions of the median respondents and the actual figures are not very large, there is substantial variation in the responses. For expected future economic growth, the median response is 2%, both for the short-and the medium-term outlook. Hence, expectations of the median respondents about future economic growth are fairly well in line with the long-term trend of real gdp growth. For the median respondent perceived annual inflation over the past five years is 3%, a little bit more than the average actual cpi inflation rate of 2.6%. For current inflation the median response is 2%, for assessing current inflation qualitatively, one would rather expect respondents to judge current inflation as being relatively low. Yet, 40% of Dutch households perceive current inflation to be high or very high, while only 15% report inflation to be low or very low. This puzzling result could be explained by a high level of inflation-aversion among Dutch households. Indeed, 3 out of 4 panel members deem price stability to be important or very important (see also Shiller, 1996, and Fischer and Huizinga, 1982) . An alternative explanation is that, although it was indicated that the relevant inflation concept refers to an average increase in consumer prices, particular spending items for which price increases have been strong recently may in some cases dominate the respondents' qualitative perceptions.
A closer look at personal characteristics and self-assessments of knowledge and expertise
Having presented the qualitative and quantitative outcomes for perceived growth and inflation among Dutch citizens, the questions arises if and how these outcomes vary with personal characteristics. Here the DHS is a rich source of information. The survey not only registers a large number of the conventional "hard" indicators of heterogeneity at the household or individual level, it also gives access to information on "softer" but therefore no less important subjective characteristics related to the respondents' knowledge, expertise and general frame of mind.
The "hard" information relates to the usual personal characteristics such as gender, age, level of education, job status, and income. It further includes elements of financial behavior such as total wealth, asset market participation, involvement in the financial administration of the household , and the degree to which the respondent keeps track of household expenditures. 4 The "softer" personal characteristics taken on board relate to four pieces of information, all based on self-assessment by the participants in the DHS panel: a) a person's subjective assessment of his or her general knowledge about economic developments, such as inflation, economic growth and unemployment (general knowledge); b) a person's subjective assessment of his or her knowledge about the developments in his or her own financial situation (personal knowledge); c) a person's subjective assessment of the extent to which he or she is knowledgeable with respect to financial matters (financial expertise); and d) a person's subjective assessment of whether he or she considers himself or herself as a pessimistic or an optimistic person (optimist). The first three are subjective measures of economic and financial knowledge and expertise; the last variable is considered in order to discriminate between subjective literacy indicators and a measure of person's general frame of mind. financial products and by changes in the way markets and institutions are structured and organized.
Explaining perceptions of economic growth and inflation
Qualitative perceptions
How, if at all, do the qualitative perceptions of current economic growth and inflation, as summarized in Figure 1 , vary with personal characteristics and the subjective assessments of the respondents' knowledge, expertise and degree of optimism? This research question is addressed by means of a multinomial probit analysis. The regression results are reported in terms of marginal effects, which indicate the percentage point change of the response frequencies when the explanatory variable changes by one unit (from the sample mean or from 0 to 1 in the case of a binary dummy variable).
A large majority of all respondents holds the view that current economic growth is low or very low (Table 3) . Growth perceptions show a clear connection with gender. Males more often judge economic growth to be low or very low (ceteris paribus 10.4 percentage points more than women do) and less often report "not low, not high" (8.8 percentage points less than women do). Older people are less inclined to have no opinion or to report high or very high growth. This complies with the fact that the actual growth rate at the time the questionnaires were filled out was below average. There is evidence that people with a paid job think less favorably about economic growth, whereas those with higher incomes judge more favorably. Although statistically significant, these effects are relatively small. Asset market participants more often consider economic growth to be low or very low. Selfdeclared optimists are more upbeat on growth indeed. The evidence on the role of self-assessed Table 2 for the definition of explanatory variables. Explanatory note: t-values in parentheses. See Figure 2 and Table 2 for the definition of explanatory variables.
knowledge and financial expertise is mixed. Personal knowledge and financial expertise are insignificant. However, persons who consider their general knowledge level to be higher less often report "no opinion" and more frequently judge economic growth as neither high nor low. This would make sense because current economic growth at the time (1.6%) was low compared to the 1990s, but high compared to the previous year or a five-year moving average.
Turning to inflation (Table 4 ), recall that more than 40% holds the view that current inflation is high or very high. Males, older people, higher educated, respondents with higher income and wealth, asset market participants and those with more general knowledge and financial expertise less often find inflation high or very high. Respondents belonging to these groups more frequently state that inflation is low or very low, and in some cases (higher educated, higher incomes, higher general knowledge) that inflation is neither low nor high. This is not implausible since Dutch inflation indeed had been higher in the 1990s and in particular during 2000-2002 compared to the level of inflation at the time the questionnaires were filled out (1.8% in March 2005). In contrast, people with paid jobs more often argue that inflation is high or very high compared to people without paid jobs. This perception could be triggered by the fact that in 2005 wage earners' purchasing power decreased more than in previous years. However, this explanation is speculative. The degree of optimism bears no significant relationship with the qualitative inflation perceptions.
Quantitative perceptions versus realizations
In order to analyze the quantitative discrepancy between perceived and actual growth and inflation four factual match indicators are constructed. These indicate how well respondents perceive current growth, current inflation, and both the average growth and inflation rates over the past five years. Each factual match indicator distinguishes five score categories. In score category 5 the 20% responses which in absolute terms have the smallest deviation from the actual realization are included. In fact,
we look at absolute errors in perception, assigning equal weights to over-and underestimates. In score category 4, the next best 20% responses are included, and so on. Score category 1 thus contains the respondents with the least accurate knowledge. Table 2 for the definition of explanatory variables.
years, males, older respondents (weakly significant) and asset market participants have more accurate perceptions. Turning to inflation, males, higher educated and higher incomes have more accurate perceptions, both for current inflation and for inflation over the past five years. The extended regressions show that asset market participants and those most involved in household administrative matters have a more accurate perception of inflation. The perceptions of current inflation held by respondents with a higher self-assessed personal knowledge profile are clearly more precise. As regards inflation over the past five years, however, it is general rather than personal knowledge that seems to foster the accuracy of perceptions. Financial expertise and optimism are insignificant.
The results in Table 5 refer to all respondents who did actually quantify their perceptions of current and past developments. Those not providing a quantitative answer ("don't know") are not included. However, there may be a close relationship between the ability or willingness to quantify perceptions in the first place and the personal characteristics of the individual respondent. The evidence, not presented here, indeed shows that males, older people, higher educated, asset market participants, and those with self-declared higher levels of financial expertise and general knowledge more often provide quantitative perceptions of current growth and inflation rather than just say "don't know". Apart from being statistically significant, the marginal effects of the characteristics mentioned are substantial in terms of size as well. As regards inflation but not for economic growth, a statistically significant positive link with total wealth, involvement in household administration and personal knowledge could be established on top of that.
Future expectations and perceptions of current and past developments
Perceptions about the past frame expectations about the future. The survey outcomes provide an interesting data set for analyzing the ir connection at the individual level by means of a regression analysis. It is assumed that the individual respondent's expectations about next year's growth and inflation rate depend on his or her perceptions of the current rates as well as the average rates over the past five years (in short "past economic growth" and "past inflation"). Moreover, to the extent that agents are forward-looking, future expectations over a longer horizon also affect the expectation for the next year. The five-year expectation variables for "future economic growth" and "future inflation" serve as a proxy for longer-term expectations.
The regression analysis, presented in Table 6 , raises a couple of interesting issues. The results in the top panel indicate that individuals' expectations of economic growth i n the next period depend strongly on perceived economic growth in the current period. Perceptions of past economic growth apparently do not play an important role over and above the information already captured in the perceptions of the current growth rate. However, expectations of future economic growth, when included as an additional explanatory variable (right column), are found to dominate current economic growth in explaining the expected growth rate for the next period. The same results hold if we control for personal characteristics.
A different picture emerges for individuals' expectations of next period's inflation rate, presented in the lower panel of Table 6 . The perceived past inflation rate only matters if the expected future inflation is not included. Expectations of the future rate of inflation, if included, are important (Galí and Gertler, 1999) . Again, the results are not affected when controlling for individual characteristics. All in all, these findings suggest that individuals are forward looking in the sense that private expectations for the next year are partly driven by expectations of longer-term developments. This holds for both economic growth and inflation. Another interesting observation from the microeconomic evidence provided in Table 6 is that the expectations of the inflation rate in the next year are more strongly affected by the perception of the current rate (and less by the expected future rate) compared to the expectations of the next year's growth rate. This suggests that inflation is more persistent (i.e. depending on the past) than economic growth, which is in line with the evidence from macroeconomic time series.
Conclusions
Perceptions of economic growth and in particular of inflation show a large dispersion among the participants in the DNB Household Survey, a representative household panel consisting of more than 2500 individuals. While the vast majority of respondents (more than 90%) voiced their subjective qualitative assessments of current and past economic growth and inflation, quantifying the perceptions proved to be a much harder task: 1 out of 4 respondents refrained from providing quantitative perceptions or did not know what to answer. That said, for the median respondents the quantitative perceptions were found to be quite accurate, albeit more so for inflation than for economic growth.
Apparently, economic growth is a more abstract notion for the general public than inflation. Indeed, in their daily routine individuals are far more intensely and frequently confronted with price information and price developments. Interestingly, while the median respondents were well aware of the fact that inflation was relatively low at the time the questionnaires were filled out, they qualitatively labeled inflation as high or very high. If interpreted as a statement on the respondents' preference for inflation, this points to a high level of inf lation aversion among the Dutch public . Alternatively, particular spending items for which price increases have recently been strong may in some cases dominate the respondents' qualitative perceptions.
Males, older people, higher educated, asset market participants, and those with self-declared higher levels of financial expertise and general knowledge are more likely to quantify their perceptions of current growth and inflation rather than just say "don't know". Respondents who assess themselves as knowledgeable on general economic developments or their own financial situation have more accurate perceptions on realized inflation rates. The same is true for economic growth, but here the evidence is less robust. On the one hand, this reaffirms the observation that the concept of economic growth is a more abstract notion. On the other, one might also conclude from this that self-assessed knowledge and expertise are imperfect proxies of true macroeconomic literacy.
Perhaps unsurprisingly, those who have declared themselves more knowledgeable are also those who are more actively involved in dealing with financial issues, either by participating in asset markets or by performing administrative tasks within the household. This implies that for an individual with little active financial involvement, more freedom of choice appealing to his or her macroeconomic literacy will pose substantial challenges. However, the same evidence also suggests that literacy may become endogenous over longer horizons. By shifting the power of decision from the public to the private domain, citizens are forced to choose for themselves more often and therefore through trial and error become more involved and better informed over time.
The survey also provides further insights on the connection between perceptions of current and past economic developments on the one hand, and expectations of future developments on the other.
In the literature on the formation of expectations, a recurring issue is whether expectations are predominantly backward or forward looking. Most research focuses on professional forecasters and financial market participants, who will be relatively well-informed. Our study aims at providing stylized facts on the link between perceptions and expectations, taking the general public as the point of reference. At the individual level there is a strong and robust correlation between expected growth and inflation for the next year and the perceptions of the current situation. But short-term expectations are also influenced by the views individuals hold on longer-term developments. Thus policy makers indeed could try to influence short-term expectations and therefore individual behavior by offering a longer-term perspective. Furthermore, the results confirm the observed persistence in annual macroeconomic growth and inflation figures, the persistence being higher for the latter.
The findings in this study are based on a one-shot survey, held in April-May 2005. Caution therefore is needed in interpreting the results. Clearly more work is needed and future research on this field is most welcome.
